———gig,;;;

19 DEC 1947

 NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

L s

ORIGINALLY ISSUED
May 1943 as
. Confidential Bulletin 3E27

CEARACTERISTICS OF AN NACA 66,5-209 SECTION
HYDROFOIL AT SEVERAL DEPTHS
37 Norman S, m

Langley Memorial Aeronautical ILaboratory
Iangley Fleld, Va.

WASHINGTON af
b ASinal = WE 70
1 &Y M 0 kﬁoid;\é&' v

NACA WARTIME REPORTS are reprints of papersoriginally issued to provi@&tﬁ‘.ﬁd distribution of
advance research results to an authorized group requiring them for the war effort. They were pre-
viously held under a security status but are now unclassified. Some of these reports were not tech-
nically edited. All have been revroduced without change in order to expedite general distribution.

L - 757




3 1176 01354 4094

NATIONAL ADVISORY COMMITTEE FOB AXROFAUTIOS

m

L .~uonr;vznwsxm BULLEIIN
R T ) . _._‘5'_ - s w -w- .

 OHARAQTNEISTION or ix. mu 6s s;aps sxwmu
!m:aorom m b:mm nnmu
By ﬂofhaﬂ 31 ﬁnnd L.

" INTRODUGTION . . . . o

In order to fulfill a need for inforpation for use
in preliminary design of: systiems of hydrofells, the NACA
has oonducted several inwestigstions .of the force charag- .
teristice of single hydrofolls, . The first investigation
of this type (reference 1) was made in order to deterning
the characteristics of hydrofoils of several sections. A
gsecond investigation of the effect of dihedral and depth
of submersion was reported in reference 2, None of the
sections used in the afore-~mentioned tests were especially
designed for use as hydrofolls, The present report sup-
Plements the reference reports and giveas the repults of
teste of a hydrofoil with a section that was .especifically
designed to meet some of the requirements of high-speed
underwater operation. This section, shown in figure 1,
has a sharp leadling edge and a sudbetantially flat chord-
wlse pressure dietridbution at a 1lift coeffiocient of 0.3,
It has been designated the NACA 66,5~809 section.

RESULTS AND DISCUSSION

Flgure 1 shows the 5-inoh chord by 30-inch sapan
hydrofoll with i1te supporting struts., Ordinates for the
NACA 66,8-209 section hydrofoil are given in tadle I.
Flgures 2 to 6 ahow-the results 0f the tests made with
the hydrofoll at various depths and angles of attaock,
Theese results are presented as lift and drag.coefficlents
of the standard NACA form plotted as a function of speed,
with angle of attaok as a parameter, 8Small arrows on
these curves indicate the lowest speed at whieh cavita-
tion vwas observed on the upper surface of the hydrofoil
at each angle of attack., A summary of the characteristice
¢«f the hydrofell at a depth of 36 inches (6 chords) is
&iven in figure 7,



The drag forces measured during the-testy included
the windage o0f the aupport gear, the drag of tha portion
of the support strute ' in the water, the drag due to inter~
ference between the struts and the hydrofoil, and the
drag of the hydrofoll itself. This measured groes drag
vags corrected by subtracting the measured tare drag in-
cluding the drag of the strutes and the windage of the
goar., The net drag coeffiolente presented therefore in-
clude some interference drag and may be expected to rep-
resent drag encountered under conditions with similar
intersections of the strut and thé hydrofoll.

Langley Memorial Aeronautical Laboratory,
National.ddvisory Committee for Aeronautica.
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OEDINATES FOE FMM 66 8n309 SEUTION EYDROFOIL
[8tations and ordinates in percent of chord]

Upper surfaoe- Lowsr surface
Station | Ordinate 8tation | Ordinate
0 0 0 0
.476 , 333 .b24 ~-.333
.731 , 445 779 -, 306
1.3123 .666 1.288 -.44]
3.444 1.138 2,666 ~-,766
4,926 1,922 6.076 -1,290
?7.417 2,500 7.683 -1,662
9,914 2,970 10,086 ~1,936
14.916 3,711 15,084 -2,3656
19.923 4,284 230,077 -3.692
24,933 4,728 26,067 ~2,938
39,946 5,079 30,066 -3.136
34,968 65.331 35,042 -3,27)
39,971 6.498 40,029 -3.356
44.986 65,690 46,014 ~-3.400
60,000 65,576 50.000 ~3,370
656.014 6.466 b4.986 ~-3,376
60.027 5-239 59.973 "3.097
66.038 4,898 64.962 »2,838
70,046 4,414 69.964 »2.470
76.061 3,806 74,949 2,016
80.051 3.093 79.949 -10500
86.046 2.296 84,966 -,949
80,033 1,496 89.967 ~,4236
96,016 , 664 94,984 -, 082
100,000 0 100,0Q0 0
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Hydrofoll and support struts

Full-size gection of test hydrofoll

Flgure l.- Sketch of hydrofoil and ita support etruts.
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Figure 2.- NACA 66, S-209 section hydrofoil. Depth = 1/2 chord.
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Figure 3.- NACA €66, S-209 section hydrofoil.

Depth = 1 chord.
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Figure 4.~ NACA 66, S-209 section hydrofoil. Depth = 2 chords.
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Figure 5.- NACA 66, S-209 section hydrofoil. Depth = 3 chords.
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Figure 6.~ NACA 66, S-209 section hydrofoil.

Depth = 5 chords.
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NACA Fig. 7
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Figure 7,

hydrofoil at a depth of 26 inches (5 chords).
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